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UNITED STATES ENVIRONMI!N'l'AL PROYECTlON AGENCY 
WASHINGTON, D.C. 20400 

AIJJ 2 2 1997 

MEMORANDUM 

SVDJECT: 

li'RQM: 

TO: 

PURPOS1'4 

E:!!tnblishmcnt ofCicnnup Levels tor CERCLA Sites with Rndlonctlve 
Contruninulion 

S2 \ I :&-
Stephen D. L 'lftlg, Director ~L .!J ._ l t)../, JA.~ • 

Office of Em«!rgency tu1cl Remedial Response 0 
LW'l')' Weinstock, Acting Director ~~:h_vtr'kz;;tbs" 
Office of RLldlntlon nnd Jnc.lour Air (J 

Addressees 

' 
Thls memornndum presents clurifylng guidance for estAblishing protl!ctlvc 

clcMup lcvcls1 for rndlonctlve conuunlnutlon 111 Compreh~nslve Envlrottmcntul 
Response, Compensation, nnd Liability Act of 1980 (CI!RCt.A) sllcs, 11\e pollcles 
stated In th1ll mcmorundum nre Inclusive= of all rodlouctlve conlwnlnnnL'i of concern nt n 
site including rndon.z The directive Is llmltcd to providing gulduncc rcgnrdlng the 
prot~ctlon ofhwnnn health a.nd docs :lot nddrcss lcvcls necessary to protect ccolu~lcul 
receptors, 

1Thl•lllrectlvo provluos guldam:ct on clelii!Up laiJola ct)(ptoucd u.s a rhk, upoaUrd, or doso level W1d nota.c 11 soil 
concancraclon levt~l, Tha concentr:lllon level lor various media. such a.s soli. ~hill corNlponds to 11 "l\··m rl;k lcvclahould 
be: det~:rmlncd on a silc•spcclllc buts, b~c:d on (acton Juch ua lhauasumcd IDJid use and the physh:BI uhOJilCIC:tlsllcs (e.g., 
lmponMt surl:~cc fe:uurcs, soils, it!olo"y, hydro 1:eolo~y, meleorohlllY• 1111d ecology) utthe alte. ·rhlsu.uld11.11ce does not 
ul111r the: Nlltlunlll Oll tu\d HtUDJdou' Subst11ncc:s Pollution Cuntlnuancy Pl1111 (NCP) expectatlon~o reu:~tdlnH trc:utment of 
prlnc:lpulthrlllll Wll!le 11.1111 the usa ol' .:ontalnmcnl 11nd ln1111utlon111 control• ror low level 1hroa1 wuta. 

lstncc radon Is not covered In 'om11 Fcuml rndlathm r~uulalluns II .Is lmponantto nute thntthe clcllnup ~:uldunct: 
chuincution· in this mcmor:1ndum inchu.Jc ruuon. Atuachmcnl A Is a llstln!; of,tnndords for rnulunuchdct ~ im:lullln~ 
radon ltllat mu>- bu :appilc.:~ble or rcl~vunt nnd :!pproprlotl! requlrl!ml!nts I A RAP.sl for Superl'und slt!!s. 
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This document provides guidt.Ulce to EPA smff. It also provid~s gui'dance to the 
public and to the regulated communlty on how EPA intends that the Nntionnl Oil and 
H~ous Substances Pollution Contingency Plnn (NCP) be implemented. TI1e 
guidance is designed to describe EPA's ntttionul policy on these issues. The document' 
docs not, however, substitute for EPA's stntutcs or rcgulntlons, nor is It u regulation .. 
itself. Thus, it cannot impose legally·blndlng requirements on EPA, States, or the 
regulated community, and may not opply to n purticulnr situntlon bnscd upon the 
circumstances. EPA ·may ch:utgc th1s guidance In the future, as appropriate. 

BACKGBQJJND 

I All remedial actions at CERCLA sites must be protective ofhwnan health nnd 
the environment a.nd comply with AppJicnble or .RclcvWlt and Appropriate 
Requirements (ARAR.s) unless u waiver is justified. Cleanup levels for response 
actions under CERCLA nrc developed bnsed on slte·speclfic risk assessments, ARARs, 
11r1dlor to·be·considc:red mntcrinP (TBCs). 

A llstlng is nttnched of rndintlon standnrdn thut ore Ukcly to bo used ll.!l ARA.Rs 
to cstnblish clennup levels or to conduct remedial actions. Clcn.nup !ltnndurds huve been 
Wldcr development by EPA under the Atomic Energy Act (AEA) 110d wlU be AR.ARs 
under certnin circwnstanccs if issued. I 

ARARs are often the ·detenninlng factor in establishing clennup ltwels nt 
CERCLA sites. However, where ARAR.~ nre not :tvallnble or nre not sufflcl~ntly 
protective, EPA gcnt:rully sets site-specific remc:dlntlon levels for: I) cnrch10gens at a 
level thiit l'Cprescnl!J QJl CXCCS! Upper bound lifetime CMCCr risk to rut indiVidlWJ of 
between 1 o-t to 10-6: Md for 2) non·cnrcinogens such thut the cumulutivc risks lrom 
exposure will not result in adverse effects to hwnnn populations (Including ne"sitlv~ 
sub-populations) that may be exposed during n Hfctlme or pnrt of n llfctlme, 
lncorpornting nn ndc:qunlc mnrsln of sufct:y. (Sec 40 CFR J00.430(c)(~)(I)(A)(~).) 
Since nU radionuclidcs nrc cnrcinogens, this guiduncc addresses cnrcinogcnlc rbk. !f 
non·cruclnogenlc risks nre posed by speclflc rndlonuclldes, those risks shoutd be taken 
Into account in establlshlng cleanup levels or suitable rcmedlul ucllons~ '111c ~Ito· 
specific level of clcnnup Is determined using th~ nlnt criterin spec I Occllt1 Section 
J00~430(e)(9)(11i) oflhe NCP. 

JTo·bc·consluerc:d m11tcrlal ITDCs) llle non•promultated udvlaorlu or auldunce luued by Federnl or Sl4lt! 
~ovcrnn1en~ thul 0111 nollel:llll:t blndln~& IUid do nnt have~ the siAtua ofp?tenllul AI(A~s. However, TBCs Will b~t 
consldeted along with 1\RARs a.s pttrt of the aile rb~ IUJc:utnl!llland mny be! uset.l In Llctennlnln~ the nceennry level or 

. cleunup for protection or he:tlth ant.l the environment. 
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It Is important to note thnt a now potcntinJ ARAR wns recently promuJgntc:d : · 
NRCs Radlologic:tl Critcriu for License Tcnninution (See 62 Fit 39058, July :!l, 
1997). We e.l(pect thnt NRCs lmplementntlon of the rule for License ·rcm1lnntlon · 
(decommissioning rule:) will result ln clcunups wllhln the Superfund risk rllllge nt the 
vast majority ofNRC sites. However, EPA ho.s determined that the dose limits 1 

estnbli!ihc:d in thls rule ns promulgated ~cncrnlly will not provide u protcct!v~ bnsls for 
establlshlng pr~llmlnnry rcmedlutlon gonl!l (PROs) under CERCLA ... The NRC rule set 
un ullowo.blo clcunup levi!! of25 milllrcm per ycnr (equivalent to appro:<lmntely 5 :< 10 .. 
lncrc:tl..!lcd llfetlmc risk) as the primnry stnndo.rd with l!:<t:mptlons allowing dose llmlts of 
up to 100 rnlllirem per year (equivalent to nppro:<lmntely 2 :< 1 o·, Increased lifetime 
risk). Accordingly, whllc the NRC rule sw.ndard must be met (or waived) at sites where 
It is uppllc11bl~ or rclcvnnt and appropriate, cleanups nt these sites will t}'plcnJiy hnv~: to 
be more :;tringcnt thnn required by tht: NRC dosL: limits In order to meet the CERCLA 
und NCP requirement to be protectivc.1 Ouldnncc that provides for clcu.nups outside thL: 
risk tangc (in general, cleanup levels c.'<cecding 15 millln:m per year which equut~s to 
npproximutely 3 ~ 10-1 incrctl!ied lifetime risk) Is similarly not protc~:tlv~.: under 
CERCLA and generally shoulJ not be used to c:stnbltsh clewlUp levels. 

The lnck of a protective comprehensive set of regulatory clcunup l:!'lcls for 
rndiutlon, together with the possibility of confusion os to the status of othl!: Fcderw 
Agency regulations and guidance os ARA.Rs or TBCs, may cause uncc:rtnlnty ~ to the 
cleo.nup levels deemed protective under CERCLA. Until u protective comprehensive 
radiation r.lco.nup rule is nvo.llablc, this guidance clarifies the Agency's position on 
CERCLA cleanup levels for radiation. 

OBJECTIVE 

·rhjs guidnncc clurifics thut clcW1Ups uf r:~dlonuclidcs ure governed by Lhc risk 
range for all carcinogens eswblishc:d in the NCP when A.RAR.s wc not uvnllublc or nre 
not sufficiently protective. nus is lo suy, such cleanups should gcm:rully uchlc:vc: risk 
levels in the 1 O'"' to 10-6 rnnge. EPA hilS n consistent methodology for nssessing CiUlcer 
risks :utc! d\!tcnnining PRGs nt CcRCLA JILes no matter lhc type: of corltamination,b 

~Sec lottC!r, Ciltot Browner, t\c.Jrninlstrntor, CPr\, to Shltlc~ Jackson, Chalnnwr, Nuclu11t R.c~:ulutoty Cutntnlsslon, 
February 7, 1997, 

'See :machmcnL 8 ror il dct:ulr:d ulscussion of ·he hil.Sls for the conc:luslonlhullhe don limllll in the NRC 1'\llc urc not 
ac.Jc:quncc:l;.· protecllve. 

6U.S. EPA, "lll~k Ass..:ssment Oulullllcc lor Superfunc.l Volume 1 Humrut Hcallh E\·uluutlon Mnnunl tf'lll't M Interim 
Final," ErA//Sol0/1-89/00~, Decc:mbc:r I11KQ, U.S. EPA, ''Risk Amnmc:nt llulllnMc:a (or Supe!rfund: Volume I • Humun 
Hcilllh ~v~luatian ,.._f.:tnual (Pun D, O~valupm~nl or T~hk•b.ucd Prcllmlrtury l~crncdli!llon Qouls", l!f!AI,oi0/R·92100JI 
Dllc:ernb..:t I1JCJ 1. 1 
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Cnnccr risks for raclionuclldes should gener::llly be estimated using the slope factor 
approach idcntltied In this methodology. Slope factors were: developed by EPA ror 
more thnn JOO rodionuclldes in the HeCJitJt Effects Assessment Summary Tubll!.r 
(HEAST).' Cleanup levels for radioactive contamination nt CERCLA sites should be 
established as they would for nny chcmlcaJ thnt poses Wl unacceptable risk und th~! risks 
should bc cho.racrcrlzc:d In standard Agency risk lnnguuge consistent with CERCLA 
guidance. 

Historicnlly. radiation exposure Md cleanup levels hnvc onen been t!:<presscd In 
units unique to rodio.tion (e.g., milllrcm or picoCuries). lt Is Important for the purpo!les 
of clarity that 11 consistent set or existing risk-based units (l.c 11 IJ :< 1 0'') ror clca.nups 
genernlly bu used. This will also allow t'or eu.«~c and clarity ot' prcsenling cumulntlve 
risk for all conw.minnnts, nn objective consistent with EPA's policy on iiok 
charncterizntion. 1 

Cancer risk from bolh rncJlologicalzt.; non·rodioll'ISicul contamlnW'lts should be 
summed to provide: risk estimates for persons t~posed to both types of cnrcinosc:nlc 
contwnlruu:tts. Although these risk.'l Initial I~' muy be tltbulutl!u !:cpnrJtcly, risk estlmntes 
conUllucd in proposed o.nd tina! site decision documents (e.g., proposed plans, l{ccord 
of Decisions (RODs), Action Memos, ROD Amendments, E:<plw1utlon ofSI~nincant 
Differc:ncc.s (ESDs)) should be swnrned to provide nn csllmntl! of the comblnud risk to 
individunls presented by ull curciuogr::nlc contamlnnnts. 

IMPLEMENT ATIO~ 

. The appronch in this guldnncc should be considered ut c:urrcnl nnd future 
CERCLA sites for whlch response decisions hnvc not bel!n made. · · 

0\'crnll Exposure Llmlt: 

CleM Up should gcnc:rutly nl!hleve u level of risk within the I O"' to I o-t~ 
. cnrci;'logcnic ~lsk runge bused on lhc rcnsonnblc: muxlmum exposure for an Individual. 

The cleanup level~ to be speciliud Include c:q30sutt:s from ult ptllentlul puthwuys, tU1d 
through nil mcdln (e.g., soli. groum1 wntcr, surf:tc:e wutc:r, sedimc"l, air, structures, 

''U.S. £PA, "Hll:~llh t:.ff~:t:a Amssmunt SununllfY 1'nblcs F'r'-11)95 A1111Ulii/'I!I'AIS·IOIR•9$IOJ6, ~h1y I(J~ISI 11t1J U.S, 
I!PA, "Hcallh I!IT~t:ts Assessment Summary Tallies FY ·I99S Suppll!ml!nl," HPNS401R·9Sil4,, Nov, 1995, 

'1-'or Curthcr dl~cusslon of E?A'$ pollc~. se!e rnl!rnorandum from EI1A Adrnlnl\tralor C11rol OtuWIII!t l!rllllle!tl: 11 f~PA 
Risk Ch~o~c:terlutlcn PruurNn.'' Murch :1, 19?5, 
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biota). As noted in previous pollcy, "the upper boundary of the risk range ls not a 
dls.cretc line at 1 :< lO'''.nlthough EPA Kcnc:rolly uses 1 x 10"' In mnklng risk 
manugemcnt decisions. A specific risk estimate nround 10,.. mny be considered 
acccptzsblc if justified based on sitc·spc:ciflc conditions' .. ' 

If n dose assessment is conducted nt the sitcl0 then 1 S milHrcm per yco.r 
(mremlyr) effective dose equivalent (EDE) should genernJiy be the mwdmum dose limit · 
for humnns. This level equates to npproximJtcly 3 :< 1 O"' lncre:lSed lifetime risk and is . 
consistent with lt:vcls gencrnJly considered protective In other gov~mmentnl uctlons, •I 

paniculn.rly rcgulntions nnd guidance developed by EPA in other rndiution control 
programs. 1 1 

Bnckground Contamination: 

Background rndiutlon levels.,, ill gcnero..lly be dctcnnined ns background levels 
nrc detenr.incd for other contnminants, on n sitc:•speciflc basis. In some cases, the swnc 
constituents nrc found in on·sitc samplc:s ns well as !n buckground samples. The levels 
of each constituent nrc compnrcd to buckground to determine its impact, if nny, on sltc• 
related ncdvitics. Background is generally mcllSurcd only for those rndionuc1idcs that 
l.ll'c: contaminants of concern and is compiU'cd on n cont:uninnnt specific bo.sis to cleanup 
level. For exrunple, background levels for radium-226 Wld rndon-222 would genernlly 
not be ~vnluntcd nt n site if those: radionucl!des were not slte·relnted conw.rninants. 

9Mcmo from Assla!Anl Admlnistmtor Don Cluy to the Reylons; "Role of the Dascllnc Risk Assessment In SupcrfuniJ 
Remedy Selection Decisions'" OSWEll Directive 9JS5,0·l0; April Jl, 1991. 

1 °Cic~up levels noL buc~ on ~RARs 1huultl buuxprcnctl us risk, AllllOUjllt levels may 111 the SIIJnc time be cxprcSJ.:IJ 
{n milllrem, 

11 Funhcr discussion unt.l o.nolysls or the basis for this recommend~ttlon Ia c:ont:&lned In lha materials In the docket ror 
thct AEA sWldatd under development by EPA, wnlch Is avalloble al the following culdrcss: U,S, IZPA, 40 I M Street, S.W., 
Room MISOO, Air Docket No. A·9l·27, WllShlnston D.C. :!0460. The material Is also avalloble via computer modem 
through the CleAnup R.cgul:allon Electronic Oullc:lln Oo111d t800·700•7837 uuuldc: Lhe Washington 111c:a ani! 703·790·082!! 
locally), or on-line through the Rl1dlallon Slle Cleanup Reauhulon HomcPaae (http://www.epa.llov/r.~d{otlon/c{ennupl). 
Clcuutup luvcla ba.scd on son1c older AR. \IU lhai\UCII ·~Jn5125 nm:rrtlyr 114ndud {I.e,, ~j mrr:mlyr lo thtt wholu body, 75 
r.ucm/yr to th~ thyrold,llltd :!5 mrem/yr ro ony olher crllleoll orgl111) may :sppe:u to permit greau=r risk thrut those bnsed on 
15 mrcm EDE but on avera~~ corrcsponLltt. appv~lmott:ly 10 mrcmlyr EDE, using c:ur~enl risk methadologlca, Slmllnrl:1, 
ARARs bi\Sed on a !517S mremlyr !lMdllld u•e~ 11.!11111 ARAR (I.e., ~5 mremlyr to whole body lltld 15 mremlyr to an)' 
t:rll{cnl or~on) would on uvcru"e cocrcspond to those cleiUIUpJ b11!1c:d on 15 mrcmJyr !!DE. (See nlso "ComJ>nrlson or 
Crltlcul Oraan And EOE Radl11llon Dose lhlo L.lmlu for SlluoLions lnvolvlns ContAmlnaled L.wu.li" Omc:c or l'ladiAIIon 
~d Indoor Air; Aprlll997,) Sc11nlso Atlachment n. 
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In certnJn situations background levels of u slte·reluted contnminMt may equnt 
or c:<c~d PROs established for a site. In these: situations background W)d she-relnted 
levels of rndlatlon will be addressed os they 01e for other contrunlnt.ll11.5 at CERCLA 
sites, 11 

Lunu Use uatJ hutitutionuJ Controls: 
. . 

The conccntrotlon levels for various mcdln that correspond to lht! m:ceptnble risk 
I eve! estnblishc:d for clen!lUP will depend In pnrt on land use nt the site, Lund uses thul 
will be nvnllnblc following completion or 11 response: nction urc dcterrnlncd us pu.rt ot 
the remedy selection process considering the reasonnbly anticlpntcd lund usc or USI!S 
lllons with other factors, 13 lnstltutlonul controls (lCs) gcncruUy should be lrtcludcd us 11 
compor.cnt ofclcnnup nJtemutlves that would require restricted l~d usc In order to 
ensure the response wm be protective over time. TI1e lnstltutlonuJ controls should 
prevent nn uno.ntlclpntcd change in lund usc thnl could result In unncceptnblc e:<posurcs 
to rcsldua.l contnmlna.tion, or a.t a. minJmum. nlert fuhJre users to the residual risks ur1d 
monitor for nny changes In usc. 

Future Chuages in Lund Use: 

\Vherc wnste Is left on·slte a.t levels thnl would requite limited use 11ncl restricted 
• exposure to ensure protectiveness. EPA will conduct r"vlcws nllen.st 'Jncc every tlve 

ycnrs to monitor the sit~ ror any changes lncludlng changes in lnnd use. Sueh reviews 
should .1nlllyze the lmplcmcntndon nnd c:lTcctlvr:nt::ss ofW1y ICs w{Lh the snmc degree 
of care ns otlu.n pnrt!l of the remedy. Should land usc change In spite of lnnd usc 

12For 1\lnhcr lnform11ilon reglltdlng EPA '• approach fur utltlrcsslnK b11ckground 111 CERCLA sites Set:l Nlltlonal Oil 
IUld HIWUdous Subslilllc:c:s Pollution Conllnuc:nc)' Phtn, .S5 FR 11717·11718, March B, 1990: U.s. EPA "Ould•nct: on 
Remedial Actions (or Contaminated Oround Water at Superfund Situ," EPN34010·88/003, December 1988,111!• 4·9i 
U,S, EPA "Soli Screening Oultlance: User's Oulde." EPA/,401R·961018, Aprlll996, pg, B; o.nd UJ, m•A 141tltk 
A!Snsrncnl OullliUICIS (or Superf\lnd Volume I Human Health Evalultlon MllliUII (!JIU1 A)," SPN,40/l•119IO:!, December 
1989, PP• 4·' to 4·1 0 o.nd '·18 to 5·19. It should be: noted th11t cc:rtnln ARARs apeclflcally addreu how to filet or 
b:~ckground Into cla.u~up levels. For Ullmj1111, sorrtc: mi!IJ'Ion ARAR levels IUe eat.:lbllshcd a.slucrernent.s 11bo11e 
bAclcground concentrations. tS~ uttuchc:d chll/1 rar o llstln1l or rndlatlon st.and111ds that Art: likely to be used UJ ARAt~s.) 
In these clreumsiJ\nces, ruther tlum (allow theyttnllr.al!luld~nee cited e~bov,.., bAckground should bit addreuad In the 
rnwwcr prc:sr;rlbcJ b~ the ."'R.-\R. AR.A:I.s, ~U~h ll.i 40 CFI\ 19:!, ltiiiiYIIIIable to c!tAbllsh clc:a.,up lt:vel& l~u tho111 
narurnlly occurring radlonuclluu th11t po•o Ure most risk (su·!k ns radlum·l~G or Thorium In aoll, und l11door r11don) when 
those rudlonuclldcs ar111 1lte ralatc:d conLDmlnant.s. 

13 tn developing l-and usr: u.uumpllons, decision makers should c:onsullthc: gulullf\ce ~rovttltd In the mcmornndum 
from Eltlon L:~ws A.A., OSWER c:nlltled: "l..11nd Use In the C£RCl.A Remedy !;election Process" (OSWEll. Olrt:ctlvu 
No. 9JSS.7•0-'l, Muy :l~, l99S. 
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·restrictions, lt will be ncccssnry to evnluntc the implications of tho.t change for the 
selected remedy, o.nd whether the remedy remDins prorcct!ve (e.g., n greater volume of 
soil mny need to be rcmov~d or mnnngcd to nch.icvc an ncccptnblc level of risk for n. 
less restrictive lnnd use). · . . 
Ground \Vater Le:veb: 

Consistent with CERCLA and the NCP, response nctions for. conmminntcd 
ground wnt.:r at rndin.tion sites must attD.in (or waive n.s appropriate) the Maximum 
Contnminn.nt Levels (MCts) or non-zero Mnximwn Conuun!nnnt Level Gouts 
(MCLGs) established under the Sufc Drinking Water Ace, where the MCLs or MCLG~ 
arc relevant and appropriate for the site. This will typlc:Uly be the case where ground 
waters n.re u current or potcntinl source of drinking wntcr. 1 ~ The AR.A.Rs should 
gencmlly be nttninc:d throughout the plume (I.e., ln the aquifer). 

Modeling Asscs!mc:nt or Future Exposures: 

Rlsk levels, ~round WD.tcr clcnnup, nnd dasc limits should be predicted using 
uppropriute models to ex&U'Jllnc the estlmnted future t.hrents posed by rcsldunl 
rudiouctivc mutc:rio.l following the complctJon of the response nctlon.u The mod~:llng 
n.ssessm«:nt should: ( 1) assume thnt the current physlcnl chnrncrcri~ !lcs (u.g., important 
surfncc fcnturcs, soils, geology, bytlrogcology, metc:urology, ond ecolosy) will continue 
to exist at the sltc: (2) tnkc into account for ench pnrtlcular rndlonuclldc lhnt ls u site
related contnminnnt. the following factors: 
• rudloactivo decny und the Ingrowth of rntliooctivc decoy products when 

nsscssin~ risk levels; · · · · 
th~ yclll' of penk conccntrntlon in the ground wn\cr when nsscsslng protection 
(e J., remcdlnting previous c~.mt.nmlnxulon nnd prcvcntlnu future contrunlnntlon) 
o;' ground wnter, nnd; 

• the year of penk dose when nsscss!ng dose limits: und1 
(3) model the expected movement of radioactive material nt Lhc site both \\:lthln mediu 
(I.e •• soil, ground water, surface water, scdimcn~ structure!l, air, b!otn) rUld to other 
media. · 

1'1ln n•.ald1111h:lllsluns on lt.:IUnc.l wulct prutccllon, tlc:·:lalurt nutk~rs shouhl consul! the uutdlllce pruvld"d In 
"PresumptiVe Response StrllltiY and Ex•Situ Traalmenl Technaloslea (or Coulatulnat•d Orou11d Water at CI!RCLA SltcS11 

(OSWER Olrecllvc No. !l3j5,7·04) Oclobcr 1996, 

UFor further.tnrormallon re~ll.rdln~ the ~:asls rot this rt:commcndatlon, sec U.S, I!PA, 141tlsk AUI.!o~lment Ouldancl! ror 
Superfund Volume I Humun He:slth Evuluatlon M~tnual (Pilrt A l Interim Flnnl," lii'AJJ540JI•89/00J, December 1989, ~P· 
10·2::!. ond 10•:!•1. · 
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FtJJlTHER INFOBMAIION 

The subject mnner specl~lsts ror this directive o.rc Jeffrey Phillips ofOERR and 
John Kurhnnk ofORIA. Oc:ncrnl questions ubout this dlrcctlve, should be directed to 
l .. SQ0-424-9346, 

Attachments 

Addressees 

CC! 

National Superfund Policy Managers 
Superfund Brunch Chlcfs (Rcslon.s l·"-1 . 
Superfund Brnnch Chlefs, Office of Regional Counsel (Regions l·X)· 
R.n.cUntion Procrnm MQllLlgers (Regions I, IV, V, VI, VII, X) 
Rndindon Brnnch Chlet" (Region H) 
Residential Domnin Section Chief (Region III) 
Rndio.tlon and Indoor Air Progrwn Branch Chlef (Region VIU) 
R.ndlntion and Indoor Office Dlrector (Reslon IX) 
Fcdt:ruJ Fncilltles Lendershlp Council 
OERR. Center Directors 

Jim Woolford, FFR.RO 
· Eliznbcth Cotsworth. OSW 
Cmig Hooks, FFEO 
Bnrry Breen, OSRE 
Jonnna Gibson. HOSC/OERR 
Earl Salo, OGC 
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:\llachm~·ut A: 

l.il,ciJ F~:tlcrallbtliatit~u Applicullle or Rck\•;tnt and Appropriate ncquirerucnts 
(AR.ARs) 

I h,· :.tt.odh:•! ,!o.olll.ohk lll. F.:,l.:t.rl sl:tn,l.mls is a lis1ing of Fc:d.:ral rJdialion regulations that uuy be:-Applic:illi..: or HcJ..:vanl ;mJ 
·\pp•·•••n:rl.: lk•l'•irL·n:..:nh- (AI<ARs) ,;,r Sup.:lfirnJ I'"L"Spunsc aclions. ll1i.i Jist is notll coniprd!l·nsivc list offcJ.:r.d rJdialion 
,J.ull!.u,k lr lllll.-1 :rbn h.: cwli,,nL'\1 dw1 th.: sd.:dion of AltARs is silc-spccific nnJ 1hose sil.:-sp~:cific d.:h:rminations may difti:r lrom 
1!1.: :m . ..:ho:,l :nt:rl~ !>is ,;,r "''ntc uflh.: r.,IJ,n\ irtg. ARARs. 

Lilicly federal Radiation (AEA, U.:UTRCA, CAA, C\VA, SD\\'A) ARARs 

When is standard When is standard 
Applicable potentially a Relevant 

StauJard Citation (ConducUOperation and Appropriate 
or level of 
Cleanup1

) 
Requirement 

I 

~ 1-t\imum cun::uni:t:ml kn:!s (MCl~). Drinking 40 CFR 141 Ran:tl·: At the tap v;bere Whcrc ground or surface V..'iltcr 
''atL"t f'.:gmJti<:lb ,k~ig.:~'"tl I<> pmh.>t:l beman water will be provic1...-d is considcral a po~nti:d or 
1;..-:ohh lr••m th.: l'"tcnti.•l aJ._.crsc ctTL\:lS of directly to 25 or mon: current source of drinling 
Jriul. m:;. w.tl~t t:olnl;uuiu.mts. peGpl<: or will f:.c suppliL"li wakr 

to 15 or more service 

cor.nections. 

c .. n..:.:ntration luuits fur liquid cffiucnts from 40 CFR4-t0 Very Unliiely: Applies to Discharges to surface Y."JietS 

l.t..:iliti.:s I hal c.-.;tr•u:t Jml proc= uraniwn, SubpartC surface \.,.u!er dist:h:lr£e5 or rome kinds of radioactive 
r.ttlium. anJ \'<!n:ulium orcs. from certain kinds of waste. 

mines and mills 

-1-
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Lilu.~ly Federal Hadiation (AEA, UMTRCA. CAA, C\VA, SDWA) ARAKs 

When is standard When is standard . Applicable potentially a Relevant Standard Citation (ConducUOperation and Appropriate 
or level of 
Cleanuo') Requirement _ 

I ..:.k,"l \\·;,t._-r c.lu:.lit.Y < 'tih:ri;, (F\\'QC) ami Water Quality Discharg~ from a R~toration of t.'lllllaminak-J 
St.LI..: \\';u..:r IJ:ulit~ St.mJ;uJ.-> ( \\'(JS). Crit.:ria: Hcpmt CERCI.A sit.: to surface surface wat.:r. CLC) 
t'ri!.·ri.t'=>l.IIILlthh f,n pr .. x.:.:tiun of:utuatic li:i: t•fth.: Natiun;tl w<:tcr. {{"/0) 
;m.t'"' human hL-allh ,J.:pcnJing upl.!n thc h'l:hni&:al 
.l.:~l~ra.•:l~d \\·;•h~t us~. At.h·isofy 

l'tlllllllillcc to tltc 
s .. :cr.:tary of the 
JnrcritJr; April I, 
1968. 

l ·.uu: .. ,Jtr;ttiun linnLs li•r donup uf mdium-.,16. 40CI'n. Ncw!r: Standards are Sites with soil contaminated 
r.llhmn-~::!:!_ ;ut•lthorium in soil at inacti\'c l9l.ll{a). applicabl~ only to with radii!ID-226, r.Jdium-228, 
'm.mitun pruccuiag, :sites J.:signi.lt.."\.1 li•r rcm .. 'tlial l 'J2.l2(b)(2), and Ul\.ITRCA sites that are ami/or thorium 
at.:ti,lll! 19VII cxcmpl from CERCLA 

!For further infot mation. see OSWER t.lirecti.,.e entitled uuse of Soil Cleanup Crireria in Subpart B of 40 CFR Part 192 as 
R.:m .. -Jiation Goals for CERCLA sites." 
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Lil{clJ' Federal Uadiation (AEA, UMTRCA, CAA, CWA, SDWA) ARABs 
... 
I 

·~ .. 
When is standard 

Applicable 
Standard Citation (ConducUOperation 

orlevelof 
Cleanuo') 

( 'o•mhin,,l .:xpusur.: limiL-; li1r c!L-anupnf r.uJ1,,. .JOCFR Nt!.v~r: St.:lndards 3re 
.!..-,-,,~ ph•tlu.:ts inl•ui!.lin~ ••• in;u.:ti\.: m;mium 191.12(b)(l) ami :~ppliCible only to 

. 
pr• -.:.:-"'in:; sito..-s t!..-sign;lt,:d fitr r.:m.:dial act inn 192.-t I( b) UMffiCA sites tJut are 

exempt from CERCLA 

-
( 'un..:.:ntntiun limits lilr ckanup of gamma 40CFR Ncvr.r: Standards are 
r.JJi;llio•n ill hui!Jings at inilcti\·e ur.mimu 192..11(b}(2) applicablt: only 10 
(lhl<:o.."S~ing sit..:s Jo...-sign.:.h.:d rur rcmc..lial action UMTRCA sites !bat ar!! 
I el(rmpl from CERCLA 

-
IK"Sign r~.--..,uir.:mcnts fur r..:m~.---Jialact:ons llut 40 CFR 192.02 Ne•·er: StMtd:trds arc 
imolv..: disposal fi•r controlling combined applicable: ocly to 
rd.:asc.s of ratlon-::!20 and radon-ill to the Ul.\ITRCA sit.es that are 
:Jtlll•lsphcr.: at in:!~.:ti\'c ur.mium proc.:ssing sites 
o.loign:li~J for r.:mnlialaction 

exempt from CERCLA 

-3-

When is standard 
potentially a Relevant 

and Appropriate 
Requirement 

Sites with r:ILlioacti\·c 
cont:unin;;tion !bat is cum:ntly, 
or may potentially, r.:sult in 
r.ulon that is t::lUst:J by sit.: 
rdatcJ cant .. mination 
migpting from the soil intll 
buildings 

S!ti!S with r.!dioactivc 
conramination that is currently, 
or may pctc:ntially. emit 
gamma radiation 

Sit.::> with radon-220 or radon-
221. as conraminanrs which 
will be dis~.=.osed of on-site. 

I 
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Lif{c(y F~dcral Radiation (AEA, U!.ITRP\, CAA, CWA, SD\VA) ARARs 

When is standard - When is standard 
Applicable potentially a Relevant 

Standard Citation (Conduct/Operation and Appropriate 
or level of 
Cleanuo') 

Requirement 

l'~••;•nn:m.:.: ''''k.:ti'-.:-.l;•r tlh.: bnJ llispu~~•l of IOCFR61.41 Uulilt!(t·: Exi~1ing Pri:viuusly closed sites 
(.m k"d r.•·""'"·c!\.: \,;,~h.: tl.l.\\'1 lico.."I\~L-.1 LL W lli:spo~•l cnnt:1ining U.W ifth.: \l.'ibt.: 

siiL"S at tlu: tim.: of license will b.: p•:nnan.:mly kft un 

r.:nt.:\\o;tl. (I.C) sit.:. 

Unlzk.:(l'llazt this: IWilld 
o<."l'lzr. -

N;lli,.nall·.llli.."i."iinu St:m .. br.b t<•r I br.mfous Air -to CfR61 Ailbom.: emissions Cleanup of otha- sil.:s with 
l'ullut.ml..; (1\:LSII.\I's) nn<I...T th.: Ck.m Air t\ct. Subp:uts II and L during th.: cleanup of raJio:JCtivc: contamin.1tion. 
th,ti :lpply t•• r;uli,Hiudi.ks. Fct!cral Facilities and 

licen~-rl NRC facilities. . (CO) 

Rh!u>logiL-::1 .:rit ... -:ia fi•r license h:nni!Ution. t0CFR20 E'!.isting licensed sites at rr.:viousty closed sites. 
Subp:~rt E the time ofliccnse 

temlination. (LC) 

f c.-nJuct!upCr..ilit>n (C/O I r.:fcrs to th\JSO:: S1;mJanis \\ hkh an:: typically AR.ARs fer lb.: conduct or ()pcration of lhe remedial action.. 

l.o..,·d llf Ckanup l I JC) rcf..:r.. to those s1andanls which are typically ARARs for det.:rlllining the final level of cleanup. 
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Attach mont B: 

Jntroductlon 

' 
Analysis of what Radiation Dose Limit 

is Protective of Human Health 
at CERCLA Sites 

(Including Review of Dose Limits In 
NRC Decommissioning Rt11'el 

The Nuclc:nr Regulatory Commission ("NRC") hus linnJlzcd a rule titled 
.. RndiologicnJ Crltcrin for License Tcrminutlon'' (sec 62 FR 39058, July 21, 199"/), cPA 
hilS dctcnnincd that the dose limits established ln this rule g~:ncrnll)' wlll not pro\'lde 11 
protective bllSis for estnblishins preliminary rcmcdintion goals ("PRGs")under the 
Comprr.hc:nsive Environmcnt.ll Response, Compensation ond Lh1bility Act 
("CERCLA'').I The NRC rule sets an nllowublc cleanup level of25 millircm per ycur 
effective dose equivalent (EDE) (equivalent to npproximntcly S x lO..j lifetime cancer 
risk) as the primary standard with exemptions allowing cleanup lt:vels of up to l 00 
millircm per year (mrcm/yr) EDE (cquivnlc:nt to nppro:<lmntcly 1 :< 1 o·' llrctlme rlsk).l 
While the NRC standnrds must be met (or wnivcd) nt sites where it is nppllcnble or 
rch:vant nnd npproprinte, clennups nt these sites wHI typlcnlly hnvc to be more pt•otcctlve 
than required by the NRC rule dose ltmlts In order to meet the requirement to be 
protective established in CI!RCLA and the 1990 revisions to' the Ndtlonul Oil uncl 
HD.ztlrdous .substances Pollution Contlngenc~· Plttn '."NCP").J 

Protectiveness far cnrelnogens under C~RCLA Is gcncrully detcnnlnc:d with 
reference ton cancer risk range of 1 0..1 to I o~ deemed acceptable by EPA. Consistent 
wirh this risk range, EPA hilS considered cunccr· risk from rodiution in ll number of 
dl:'!erc:nt contexts. ond has consistently concluded that levels of IS mrcm/)'r EDE (which 

1S.:12 1uttur. C.uol Browner, t\untlnlslrutor, I:Pt\.to 5hlrlcv Ju~:~~on, Ch~lrmun, Such:nr 11.CUUiutury Cornrnluron, 
f'c:bruury 1, 191)7, ' 

l l'hrouyhoullhb :m11Jysls rls~ cstlmnlcs for tlosL' !a:vcls II'CTII dcrlvcu u1lnu u rlsL u~sussmunlnlulhmJoluyy ~;on!lslc:nl 
with CI!RCLl1 ~ulu:mr:c ror n:uc:ulnu rlsk.s, 

)Simllurly, !;Uitlnncc tltul provides for rotllotlnn .:l~n~~ups outside tha rl1~ rnn~c Is l(l!nC!rall~· nol ptolel!lllll! nnd thould 
nnt hu U\e!d lo l!stnhlllh prc:llmlnury rc:mculutlon ~uult, 

. I • 
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~quntc to uppro~lmutely n 3 :< I 0..1 cuncer risk) or less urc protcctl\'c and nchlt!\'ablc. ~ 
EPA hns explicitly rejected l•!vc:ls nbovc I 5 tnrc:m/~·r EDG us bclnu not !lUI'Iicltntly 
prott:ctl\'e, , 

· The: dose levels estnblished In the NRC Dc:comml!lslonlng rule, however, arc: not 
bn.scd on this risk range or on IU\ analysis or other achlcvublc protect!,,.~ eli! an up I eve: Is 
used for radlntlon und other cnrclnogenlc stnndnrds. Rather, they urc based on a dJJlercnt 
framework for risk mnnngemcnt recommcnclcJ by the 1nll!mntlonul Commission on 
Rlldintlon Protection (ICRP) and the Nutlonnl Council on Rudlntlon l'rott:ctlon und 
Mensuremcn~ (NCRP). NRC's application ot' this framework stnrts with the !'remise thut 
e:<posurc to radiation from u11 mun-mndc sources, e:<cludlng mi!dlcnl nnd nuturnt 
background c:<posurcs, of up lo t 00 mrcm/yr., which equates to n cancer risk or 2 :< I 0'1, 

is ucccptnbte. Bust:d on thuL premise, It concludes thul exposure: from decommissioned 
tbcilitles of2S mrcmlyr, which cquntc:s to a cancer risk of appro~lmatcly S :< l 0-',ls 
ucceptnble, nnd allows the: granting of exceptions In ccrtnln lnstnnc·!!i ~cnnlttlnB exposure 
up to the full dosage of 100 mrc:mlyr from these Jbcllltic:s. EPA hus curct'ully rcvlcwct.l 
the basis for the NRC do!lc levels nnd docs not bcllc:vt: thc:y urc gcncrully prot~ctl vc 
within the frumework, ofCERCLA und the NCP. Simply pUlt NRC ht1S prov'ldcd, und 
EPA is aware ot~ no technical, policy, or legal rutlonalc for treating r~dlo.tlon risks 
dlfTtm:ntly from other risks nddre:~sed under CERCLA nnd for ullowlng rndlntlon risks !lO 
fur beyond the bounds of the: CERCLA rl.!!k rnnge. 

~lL should be: notc:tlthut "nucnvyr I~ t1 dose I~:Yc:l, not o media rcmculotlnn 1~:\'cl. ,·\ccoruln~:ly, this le11cl coul~ be 
t~chic:vc:d ut ctmcL,\ sllcs throu11h :~pproprlou: slteosp~:cln.: cotllblnatlons ur tu:tlvc rcmedlotlon unu land·usc ru&trlctlons lo 
cnsura nu una.:c:uptablc: c.~posutc:s. 

"I . -. 
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1. ~atlonale for 15 mrem/yr as Minimally Acceptable Dose Ll~lt 

To determine: an acceptable rcslduallcveJ ~f rlsk from rcsidLWl radioactive 
materials following a response action that would be: protective of human heullh, EPA 
examined the precedents established by EPA tor acceptnble e~posurc:s to radiation in 
regulations and sitc .. speciflc cleanup decisions in light of the CERCLA risk rnnge tor 
cnrcinogens. EPA1s conclusion Is that to be considered protective under CERCLA, 
remedial actions should gcncrnlly nuoin dose levels of no more than IS mrctnlyr EDE for 
those sites o.t which a dose assessment is conducted. This dose level corresponds to an 
excess U tctime cancer risk of approximately 3 :< I 0.... · 

. 
1.1 The CERCLA rlslt range 

Under CERCLA. ull r'!mcclics arc required to uttnin clew1up levels that 11nt a 
minimum ••• assure protection of human health and the c:nvironmcnt:1 CERCLA · 
§ 121 (d)( I).· The NCP provide:~ that, for cnrclnogens~ preliminary remctHutlon goul!l 
should gcnero.lly be set nt lcvei!Jthnt represent an upper· bound ll!'ctlmc cuncct' risk to wt 
indivlclunl of between 1 O"' und I 0'6, 40 CFR § 300.430(c)(2)(l)(A)( I), This regulatory 
level was set based on EPA's conclusion that the CERCLA protectiveness mundnlc i!l 
complied with "when the amount of e.l(posurc Is reduced so that the risk posed b,Y 
contnrnlnnnts !s very smwl, I.e .• nt M ncccptnble level. EPNs risk rungl! or to ... to 10-il 
rc:prcsc:nts EPA •s opinion on what are scnemlly nccc:ptnble levels.'' 55 Fed. Reg. nt 8716 
(March s. 1990). El'A's adopllon of this risk rnngc wns susrnlncd lnjudlclalt·evlew or 
lhe NCP, Stntt: ofOhlo vi EPA~997 F.2d 1520, 1533 (D.C. Clr, 1993)~ 

0 • 

Under npproprinte circumstanc .. s, risks of grl!uter thun I .'< I 0'4 may be ucccptnblc~ 
CERCLA guidnncc slates that "the upper bouncJW)' of the risk runge Is not a discrete lint! 
nt 1 :< I aoo~, although EPA generally uses 1 x : O"' In muklng risk mnnugemcnt declslon!l. 
A spcclfic rl!!k estimate nround IO"" may be considered uccc:ptublc lfjustlncd bused on 
sitc .. speclfic conditions. 11 ~ Other cPA rcsulntory progrnms huvc developed u slmllnl' 
oppronch to determining acceptable levels of c:nncer risk. For exnmplc, In a Clean Air 
Act rulcmnklng esmbllshlng NESHAPs for NRC licensees I Department of ~ncrgy 
fuctlltlcs. and mnny other kinds or sites, GPI\ concluded that u risk luvel ot'•'J :< I O"" Is 
essentially equlvnhmt to the presumptive!~ sure lc\'CI of I :< I a·~." 54 Fed. l~cg, ut 51677 
and 51682 (Deccmbc!r 15. I9M9). !!PA uxpllcltly rejected n risk level of5.7 :< IO'" 1111 not 
being cqulvulent to the prl!SUmpllvcly snl'e level or I X I Q-1 (In Lht! CtlSt! ol' t!lcmt!nlal 
phosphorus planls) In this rult!muklng. 54 rcu, Reg. ul S 1670. 

~·~ulc urthc l11Uclln11 ~~~~ Aumnu:ntln ~upc:rliuultluu\eU)' S11k'CIIo11 O~lllslnu•'1 l'runl l!I'A A-slslol\t AJnllnl•lt•lot Don 
R. Cl~~ •. ~prll ::::. 19QI. 
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1.2 l'rlor rulcmnking decision! 

EPA hns e.«nmlncd the protectlv~n~ss ol' vurlous rodiutlon levels on a ~umber ~f. 
occnsions. ln ench case, EPA's determination ot"what constitutes an ndc:quntc level or 
protection was reached Inn mnnncrconslstcnt with EPA's regulation of other ' 
cnrclnogcns. The concliJsions from these efforts support the dctcrmlnntion that 1 S ' 
mrc:mlyr EDE should generally be the mn.'<lm~m dose level allowed at CERCLA sites. 
For e:<ample, EPA's Environmental RncJlntion Protection Standards for Management and 
Disposal of Spent Nuclenr Fuel, Hlgh·Lcvei and 'frunsurnnic Rudioactivc Wnstes ("l·righ· 
Level Waste Rule," 40 CFR Part 191) sets u dose limit of IS mrcm/yr EDE for nil 
pathways. · · · 

In addition, EPA set nn cffc~ti vt: dose equivalent of I 0 nul!m/yr EDE (c:.xcluding 
rudon·2~2) for air emissions of' r:tdionuclides from federal f.:1cllitics, NRC liccJ'\Secs, nnd 
urnnium fuel cycle facilities under the National Emissions Stnndards for Hnzardous Air 
Pollutants (NESHAP, 40 CFR Part 61 ), Thl~ lower limit Included ullulr pnthwny~,.but 
excluded relenses to surface und ground waters. 

Not all EPA rules npply the current dose methodology of effective dose equivalent 
(EDE). A dose limit of IS mrcmlyr EDE is also consistent with the dose levels allowed 
under older multi-media stnndards that were bascd'on the critlcru organ approach to dose 
limitnlion. Critical orgnn stnndards developed by EPA nnd NRC consist of a combinntion 
of whole body nnd critlcnl orgnn dose limits, Three of these c:-itlcal orgnn stnndnrds 
(EPA's urnnium fuel cycle rule:, 40 CFR 190. I O(a), developed for NRC licensees: NRC's 
low level waste rule:, 10 CFR G 1.41; and EPA's management and srorngc of high level 
waste by NRC and agreement states rule, 40 CFR 191 ,QJ(u)), rc:ferrcd to here as 
'251751'25 mremlyr' dose limits, nrc expressed ns 25 mn:mlyr to the whole body, 7S 
mrcm/yr to thr. thyroid, and 25 mrernlyr to any criticnl organ other than the: thyroid. One 
standard (EPA's mnn~gcmcnt nnd storage of high lcvd waste by DOE rule, 40 CFR 
.191.03(b)). referred to here us a ''25/75 mrem/yr" dose limit, is c.'<prcssccJ as 25 mrem/yr 
to the whole body nnd 75 mrem/yr to nny critical organ (including the thyroid). To 
compnrc the dose level nil owed under standards expressed lr. terms of ED~! with the dose 
levels allowed under the critical organ approuch to dose limitation, EPA hns o.no.lyzcd the 
estimated effective dose equivulcnt levels thnt would result If sites were clcnnc.:d up lo the 
numc:ricnl dose limits used In these standards/' 1'he analysis indicates that if sites were 
clcum:u up under u 25175125 mremlyr dose limit, the rc:;idunl contnminntion would 
corrc:sponcJ to appro,'>:imntcly I 0 mrem/yr EDE. For shes cleaned up unuer a 25/75 
rnrcm/yr dose limit. the residual contumlnntlon would correspond to uppro~imutcly 15 

~"Comp:~~lson orCritltul Or~11n 11ntl ED~ Ratllallon Do~c l{ntf.! Llntlls for Situations l1111ol11ln11 Contnn\lnutcu Land" 
Orric:ll or Radiation nnd lndoot Air: Aprll\1)1)7, 
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mremlyr EDE. i1lese findings arc similar to those mentioned In the prcatnblc to th~ high-
level waste rule: ( ~0 CFR Part 191 i D~cember OZO, I 993; 58 F'R 66402), [n thnt 
rulemaklng, EPA noted that the dose limit oi~S mr~m/vr to the whole body or 75 
mretnlyr to uny criticnJ orynn. which Willi used In u previous hlgh·lcvcl waste rul~ 
(September 19, 1985; 50 FR J8066) corrcsponc.ls to the sumc hwcl or risk us thut 
u.ssociatcd with u IS mrcm/yr EDE. A cleanup level at' IS mrem/yr ED£ Is thus generally 
consistent Wllh o.ll of these other standnrdn, although there urc minor Jlfl'crcl'lccs. · . ' . 

Finully, srnm.!urds fur the clcunup ofccrtnln rudlouctlvc:ly contumlnutcd sites l~nvc 
been Issued undcr.thc Ul'unlum Mill Tulllng~ Rudlutlon Control Act (UMTRCA), I'.L, 
95·604. Those stru1dards arc codlneu ut 40 CPI". Purt 192, Among other provlslot1s, the · 
UMTRCA stnndo.rds timltlhc: com:entrution or radlum .. 22G, rudlusn-228, lhorlum·:!30 un.t 
thorium-232, within IS centimeters (em) of' the surface La no mor~: than 5 plcoCu~les per 
gram (pCI/g) over bnckground. They ulso limit the concentruthm ol'thcse rudlonuclldes 
below the surface to no rnorc than IS pCl/g over bo.ckgrounu. Since these stundurcls were 
developed for the specific conditions round ut the mill sites to which they upply (for 
example, nil mill sites nrc required by luw to remain In n~clcrul control), carr~ luling the!!!!· 
conccntrutlons to dose requires n site-specific determination considering both the 
distribution and nature of contumlnllllls nt the site lllld the selected lnnd usc. Therefore, 
those sto.ndards arc: less relcVIllll for determining If IS mrem/yr EDE Is c.onslstctlt. 
However, analysis lndlcntcs that the clcnnup of UMTRCA sites Is consi!!tcnl with the . 
minimally ucceptnb!c dose limll or 15 mrcm/yr !!DE under 11 residcntlnl cxposut·c 
scenario for rndium-22Ci, rndium-2:!8, und thorlum·232. und Is much more strlnucnt for 
thorium-230.' For IMd uses ~Jthcr thnn resldcntlul (e.g., commcrclul/lndustrlnl, 
recrcntlonnl) the UMTRC. \ cleanup st~nuurds art! more utrit\gcnt for :lli lour 
radlonuc!ldcs.• 

1..3 Sllc·Spcdnc Dcclsl~ns 

EPA has examined the cleanup decisions mudc undur Superfund to addrc~s sites 
conlnmlnnted with rodiouctlvc wnstcs. Mnny ol' thcsc clcunup actions used the UMTRCA 

'Rt!tUJiJJMtUIIII/Httdlllfll rJIICi J'flv,l/1111 .'iod Crm,·vmrtlliOILf tllld ,fmtuul fJdJII Uutl!.'r, omcu or Rudlnllon 111\d !~door 
,\lr, July::.~. l9q6, 

1,-\ t~:vclur I' mrenli> • : · Jll • suppunlll1 by t::l'.o\ '1 dt o~n Flo'Lturul t1 ,lij;utlon Prol.:c:tlon 0 uldunc:r: (or !lxpoYun: of tlu: 
Ounc:rnll,ublh: (SQ rR 66414, D..:cembcr ~l, 11)1)4}, The dr;11\ ,IIUidum:u ft!l:umrtu:ndft lhllllhll 111U~I111Utn tlusc: to llldlvldunl!i 
from spc:clllc sources or catc11orles orsuurcc:s be c:~labllshed AS sm~tll fraclluna or a 100 mrem/~r upper bound on tJoaes (totn 
ull~:urrc:nt 11nd pot~:ntllll future suurccs colllbinc:ll, nnu c:ltc:s the rc~ul11tlons that nrc lllccusscu In Section 1.~ ul' this pnpcr u~ 
appropriate: impfemcnt.:ltlon o( !hb rc:cornmc:ndlltfOn, t\llu( the regulu!ory C:.~Utnplt!S Cited IUpport lhc: Melectlon O( C:ICtiMUp 
level' nl I~ mrcmJ)'r or less, However, Ui.'C:Jusc this ~:ullluncc: Is In dran rormllnd Is subjc:c:t to c:ontlnuc:d revluw withiN I=:M 
priOI' to linalll:!llon, It 'huuld not b~ used :a 11 bnsls l'ur c:stabllshln.: acceptnbln clc:nnup luvels, 
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clcnnup s~dnrd (40 CFR Pnn 192) as on ARAR. Some of the sit~!! used State 
regulations ns ARARs. For a number of major DOE 'cleMUp actions such ns those al the 
Hanford rescr\'~UJon and Rocky Flnts, n I 5 mremJyr EDE clcnnup level has been decided 
upon or proposed. In other cu.scs ofCERCLA rndiation clcnnup·11ctions thut arc' not bllSCd · 
on ARAR:I. clennup levels between 1 :<. I o·' nnd I )( I Q-6 hove been selected (Bomo.rk, NJ; ' 
Fcnmld. OH; Clw'lcston Nnvnl Shipyard, SC: nnd Marc Islw1d Navul Shlpyurd, CA). ' 
Overall EPA finds thllt u 15 mrcm/yr EOE level (with u risk of J :<" 1 0.,.) Is at tht: upper 
end of rcmcdlntion levels that huve scncrnlly been selected at radioactively conwminntcd 
CERCtA sites. . . 
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2.0 Dose Limits In NRC's Rule are not Protective. 

EPA reviewed' the dose limits that arc conmincd in NRC's Rudlologicnl Crltcrlu 
for License T\!nninntlon (sec 62 FR 39058, July 21, 1997). Th~ NRC rule tlllow!:l u 
cleanup level of25 mrcm/yr EpE (equivalent to approKimatcly 5 :< 10oo~ lirctlme rl:~k) 
with exemptions allowing cleunup levels of up to I 00 mrcm/yr EDE (c.Quivalent to 
uppro:<lmutely 2 :.. I 0'1 llf.!tlmc risk). Tht!sc limits orr: beyond the upper bound of the: risk 
rnnge generally considered protective under CERCLA. In m.ltlilion, they present· risks 
thut are higher thun levl!ls EPA hn.s founJ to be protective for carc:inogcnu in gcm:rnl untl 
for rndlntlun, in purticular. in ather contc:<Lc;. EPA hru1 no technical or policy busis to 
conclude thut these levels nre protcctlv~.o under CERCLA. · 

The risk levels corresponding to the 25 to I 00 mrernlyr EDE rllllge allowed by the 
NRC rule (5 x I 0 ... to 2 x 10'1) an: unucct!ptubly hi~h rclutlvc to I x I 0 ... , which l!l the ri!lk 
level generally used ns the upper boundnry of the CERCLA risk range for mnklnl! risk 
mnnngcment decisions o.t CERCLA sites. This determination i:l consistent with EPA's 
explicit rejection of a risk level of5.7 x IO,.j for elemental phosphorus plunt.~ In the 
preamble for a NESHAP rulcmnking (54 FR 5 1670). In the same preamble, EPA stu ted 
thnt u risk level of"J X IO ... Is ~sscntlo.lly cqulvnlcnt to the presumptively safr: luvel or 1 )( 
1 o..a" (54 FR S 1677). 11 was during this srunc NESHAP rulcmllking thut NCRP first 
recommended to EPA its rcgulntory schem'e (a dose limit of25 mrcrnlyr EDE for using~ 
source that if met would not require nnnlyzlng other sourcc!l, otherwise u dose limit tH' 
100 mrcm/yr EDE from all sources combini!d) thnt NI~.C cites usn source for the 
reg~lntory upprouch taken in its decommissioning rulc.g EP~ rejected NCRP's 
recommended regulatory scheme, and promulgated dose limits ot' no mar~: than I 0 
mremlyr EDE in its NESHAP rulemaklng for radionuclldcs, while concluding that · 
"individual dose levels grcutc:r thun I 0 mrcm/y t:de arc Inconsistent with the requirements 
of section 112" of the Clean Air Act. 54 Fed. Rc~. ut 516B6. 

The documentation and analysis supporting lhc NRC rule dose lt:vcl~ provide no · 
basis for such a significant departure from the CERCLA risk range. Indeed, tl!i discussed 
ubovc, EPA's past nnalyses and experience hove dcmonstruted thut cxposur~:s of 15 
mrc:m/yr EDE or less arc nttainnblc und thut such a departure Is unwurrnntcd. AdoS<: 
limit of25 mrcm/yr EDE rcprescnl!l nlmost a doubling of the allowublc risk rrom 
previous rudintion rulcmaklngs~ the risk represented by u dos~: limit or I 00 mrem/yr EDI~ 
is seven times as high as previously allowed. As note In Section 1.2. a dose li.nlt or2S 
mrcm/~ ·effective dose c.:quivnlcnl is !nl!onslstent with the dose levels allowed under old~ 

11''Control of Air Umls~iun1 uf ~uulonur:lldlls" ~CRI' f'o~lllon Slulemunl Nu. 6. ·rh11 r~porl cltc:d b!' NRC, NC:RP 
~lo. 116. mc:rt:l!>' rcferenet:S lhis pre~lous NC'RP po~illott ~lntun1cnt • 
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• !ltnndo.rds Using Q preVIoUS dose methodology (multi•mcdlu Stondul'dS tim:t W~re bnscd Oft 
the <:ritical orgtt.n approach to dosr: limlwtlon). rrthcsc older dose stnndD.rds were to tie. 
applied to the cleanup of contumlnnted sllcs, the nvernge dose level would correspond to 
uppro:dmutely I 0 or l S mremlyr EDE on nvcragc, 10 Also, annlysls lndlcntcs thnt the 
cleanup ofUMTRCA sites using the S pCVg and IS pC!/s soli stnndnrds unclt=r 4o CFi 
192 ls consistent with o.n ijSlper bound of 1 S mrcmlyr EDE under n rural resldcntiDl · 
e!i('osurc sccnnrio for rodium·.U6, rndtum·228, und thoriurn~23'2, and Is much more 
stringent for thorium .. 230. tt For tnnd us~s other lh1111 residential· (e.g., 
commerciuUindustrio.l, rccreutlonnl) the UMTRCA cleunup standard!! nrc more strJngent 
for ull four rudlonucUcres. · ' · · . .. 

·' .. 

' . . . .. 
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10~camp1Ltlson orCrltlc:sl Orgon 11nd ECJE ~lldlutlon Dose l~lltc Lltnlts ror Sltuollons Involving Contwnlnute~ L:\nd" 
Omcc of R;ullntlon ond Indoor Alri April IIXI7, 

II /li!UJ.It.Unt~tiiiJ/Ilur.llllnt Wt&l7'1wrlllnl Soil r'ullr:!UtlfUI/Ittt.t 1/tiU·Imuml (JrJJt llr/IL1.fo omr:c ol' Rudlullon und lntlo.t 
1\ lr, Jul~ :!:!, l9%, 
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